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Zh. 5. Takibayev, 4. A. Loktionov, L. i. Sanko,
Ts, I. Shakhova

is made of the angular distribution of thin tracks ol showers

nergy exceeding g ev. To determine the
smtion of the shower-producing particles,
The first interval

includes all showers produced by varticles (protons, neutrons, p1~mesons) with
energy ol the order of’ollev ( at 1east7ﬂo’ v): the second interval includes
particles with energy exceeding {8y, For comparison 3 study is made of showers
taken from published material. ¢

The experimental data obtained are compared with the mociel of "iwo centres”
that independently emit mesons {Takagi, Feinkerg and Chernavsky, Kokkoni et al.).
The comparison reveals the limitations of tnis model. The observed angulsr
distribution of thin tracks of a numbher of showers may be explained on the
assumption that: IE Q/q/

a) there is a power energy spectrum in the centre-of-mas system (- /QC/[_/

), which agrees with the Heisenterg theory: -

An analysis
produced by cosmic-ray particles with e
energy dependence of the angular distrii
all analyzed showers are divided into two energy intervals.
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A ~
tesort oresented at the Internaiional Cosmic Hay Conrererce, Hfoscow, 6-11 Jdnly 19569,
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LUTHOKS: Saniko, L. k., Takibayev, Zh. S., S0V/56-37-1-1/64
Shakhova, Ts. I., Balats, L. Ya.

TITLE On the Angular Distribution of Shower Particles in Stars
Formed by Particles of High Energy (0b uglovom raspredelenii
livnevykh chastits v zvezdakh, obrazovannykh chastitsami bol'-
shoy energii)

PERTODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,

Vol 37, Nr 1, pp 3-10 (USSR)

In the course of the evaluation of emulsion piles exposed in
the geographical latitude of Moscow at a height of 30 km, a
star (20 + 15 + 59p) was recorded, which had been produced by
an interaction between a cosmic radiation proton and an
emulsion nucleus (Fig 1). In the present paper the authors
report about an analysis of the angular distribution of charged
particles in this star. The energy of the primary particle

was determined as amounting to

%= (19 t?g“g),TOB Bev., According to Heitler and Terreaux

(Ref 4) the star ought, at such high energies, to consist only

of 3-4 highly ionizing particles; the star investigated by

ABSTRACT:

IO VR ORI D BTt
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On the fngular Distribution of Shower Particles in SOV/56-37-1-1/64
Stars Pormed by Farticles of Hizh Energy

the authors (Nh = 35) cannot be explained by the Heitler-

Perreaux theory. Figure 2 shows the differential angular
digtribution of the shower particles in this gstar. The histo-
gram has two different maxima. For comparison, the curves for
igotropic distribution (in the cms), for Heisenberg distribu-
tion, and for distribution according to Landau are plotted.
It was found that, if it is assumed that in a nucleon-nucleus
collision the angular distribution does not deviate consider-
ably from that of the mesons formed in a nucleon-nucleon
collision, the =angular distribution observed can be explained
neither by Heisenbverg's (Ref 6) nor by Landau’s theory (Ref 7).
Figure 3 again shows 2 histogram of the angular distribution
of shower particles in the laboratory system. The curves
1,2,3,4 (in the cms) successively show Caussian, isotropic;
and anisotropic distribution for each of the two maxima
separately (in consideration of the energy spectrum of the
produced particles and on the assumption that they are mono-
energetic). It may be assumed that the two maxima observed in
the differential angular distribution originate from a meson

Card 2/3
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sav/56-37-1-1/64

.0n the Angular Distribution of Shower Farticles in
Stars Formed by Particles of High Energy

emission of two unconnected centers, which move in different
directions in the cms: 30 particles in the narrow and 29 in
the diffuse cone. Figure 4 shows the integral angular distri-
bution of such a star. The authors then give a report on an
investigation of further 11 stars with Eprim > 100 Bev, which

have the same characteristic anisotropy. Figure 5 shows the
total histogram of these 11 showers with the two maxima.

mPable 2 shows the results of an analysis of all investigated
showers (Nr 10 gives the data of the first star described in
detail). In conclusion, the angular distribution of the gray
and black traces of the (35 + 59p) star is discussed on the
basis of figure 6, There are 6 figures, 2 tables, and 12 refer-

ences, 8 of which are Soviet.

Institut yadernoy fiziki Akademil nauk Kazakhskoy SSR (Insti-
tute of Nuclear Physics of the Academy of Sciences, Kazakhs-

kaya SSR)

ASSOCIATION:

SUBMITTED: November t4; 1958
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AUTHORS: Boos, E. Gos Takibayev, Zh., S. SOV/56—37—1-43/64
TITLE: on an Evaluation of the Energy Characteristics of  Shower-

producing Particles (Ob otsenke energeticheskikh xharakteris-
tik livnegeneriruyushchikh chastits)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fizki, 1999,
Yol 37, Nr 1, pp 292-293 (USSR)

ABSTRACT: It has already been shown experimentally that for the particle
nomenta p, (in units pc, where p denotes the particle masg) in
cosmic showers it holds that: P ~ 1, where the jndividual

values no longer deviate from the average value. This fact, as
well as the assumption concerning the symmetric flying-apart

of ‘the shower particles in the cms, pernits an evaluation of
the parameter Yc = 1/]}1_ 2 , where . 1s the velocity of the

cms with respect to the laboravery system. The authors of the
present nLetter to the Editor" investigate two variants of

the symmetric flying-apart: a) the angular symmetTy for partic-
les departing under the angles Qi and 63, if 95 = - ei, and

b) if on both sides of a plane thatl

a s perpendicular to the
Card 1/2 direction of t he motion of the cms 2

same number of
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On the Evaluation of t he Energy Characteristics of sov/56-37-1-43/64
Shower-producing Particleg

valuesg for Yo and K for the varyantg a) and b) at various ¢op.
ditiong ape 8iven ang are briei’ly discugged in the followingu
It wag found that, under the assumptio_n b, ™1, an evaluatiop
of the energy characterigti, (7. end K) in showers, of which
only the angulay distrlbution of the Secondary Particles ig4
known, ig Possible, Phe thus obtaineg Yo=values agree wel}
with thoge which have been oblainei op the assumptjion of an
eXponentig] SNergy spectrum of the produceg mesons (Ref 7).
There are 1 table and 9 references, 4 ! which are Soviet,

ASSocIaTION. Instityt Yadernoy fiziki dkademii nauk Kazakhskoy SSR (Insti-
tute of Nucleary Physicg of the Academ,‘/ of Sciences, Kazagkh-
skaya SSR)

SUBMITTED . January 15, 1959
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EZIRAESY

20-5-17/60

“he decendence o thae Znission-Frequency of ILnower
Particles on the Atomic ilumber of the Split Hucleus.

smich are to be determined in the stars with ng £0) can be explained

by ihe zid of the multiple-maltiple theory of nsroduction. At least

up to an energ,; of 1o BeV the production probability or picns in tung-
gsten is greater than in aluninam. Lccordéing to datg obtaired on a cos-
wotron and Qbetatron at energies of froz 1 to 6 3eV maltizplicity hard
1y depends at 211 or the atoaic aumber of the target nucleus. The =zutl-
or turther investigated several other problems and obtzineé zwmonz oth-
ers the following results: The energy spectra of the recoil nucleons
created on the occesion of the spallation of tungsten-aznd aluminaam
nuclei aiffer essentially from one another. "Pransparency"” (in the
sense of the produption of stars with Kh»3) of aluminum and copzer
decreases from 600 to 3oco lieV with an -increase of the emergypr the
showver-foraing particies. The nuuber of emitted fast protons with en-
ergies of froa 3¢ to 500 WeV increases with an increase of the atonic
pumber of the disintesratéd nucleus and also %ith an increace of the
energy of the star-producing particles.(1 illustration, 1 tadle).
Physical-Technical Institute of tne iczd. of Science of the Xazzkhian
Skobeltsyn, L.V.,ieaber of the Acadenmy. SSK
4.8.1956.

Librar, of Congress.
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B

On the Role of Antinucleons and liesons in Secondary Interac-

{0 roli antinuklono¥

Levels

wzeimodeystviyakh v oblagti vysokikh
Doklady Akademii nauk §SSR, 1959, Vol 127, Hr 1, PP 67 - 69

on of the angular distribution of thin traces in
rdad in photographic emulsions furnishes the

of excitation of the colliding nuc-

leons, sach of which geparately emits picns. Such a hypothesis
wag brought forward by geveral authers (Ref 1). Further expa-~
rimental inves*tigations, however, showed that the soefficient

fracticn of energy transmitted %0

+he produced particles) in most cases is of the order of mag-
nitude 0,15 o 0,20, which cannot be explained by the model of

~f mason emissicn formed by the nucleons. Further

objections againet the two-center model are nzde. According to

AUTHOR:
TITLE:
tions as  Hlgh  bEeergy
i mezonc¥ V9O vierichnykh
energiy)
PERIODICAL:
(USSR)
ABSTRACT: An investigatli
the ghowars YeCC
hwagis for the high degree
of nonelasticity (i.=. %he
two centers
the auther’s opinion, the
card 1/4
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paximum of the angular distribution shown by an attached fig-
ure. The positicn of the second (right) meximum determines the
average value of the energy of the secondary particles. Forma-
lag are written down feor the differential and integral angular
digtribution. in a diagram the curve given by the integral an-
gular digtributicn 1is compared with the distribution of the
shower particles of the star 35 + 59 p» Agreement ig fully se-
tisfactory. Such comparisons are€ by the #ay. possible for any
stars. The production of the shower particles may thus be 2X-
plained as follows: 1) In the case€ of high multiplicity the
angular digtribution of particles (produced in the first stage
of the collision hetween the particle and any part of the tar-
get~nucleus) is nearly igotropic in the center of mass systerme
2) The angularl distribution is subject to considerable fluctua~-
tions. 3) The angular dis*tribution ﬁxu/[&x, which was observed
in the laboratcTry gystenm, may correspond to an anisotropic di-
gtribution 1n the center of mass systen, put this apparent su-
perposition ijg - roughly speaking - only due %o the superposi-
tion of twe sypes of collisions. &) The analysis of the angu-
Card 5/4 lar dissribusion of alil ntwo-hump” showers on the basis of the
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Investigations of the Kazakhstan Scientists on Cosmic "A¥S

{2aboty uchenykh Kazakhstana po yosmicheskin 1uchamn)

Vostnil Akademii nnuk SAGR, 1957, T 5, pp 101-1C4

The scientists' of fortas in the finld of the phvairs al cosmic
rays were directed from the beginning onto the irroat ention
of nuclear phenomena caused by high-ensrgy partic 3. ]
method of nuclear photcemulsions was applied for this

nurpese. Since 1950, the stratosphere has peen explored at
altitudes of from 25 to 30 km, attention being chiefly devoted
to ths investigation of nuclear fission showers that are
accompanied by the formation of & large quantity of 7T —mesons
and other elemantary particles (see Tig 1), In dznendence of
the character of the collision of particles, distributions
occurring may belong to type 1 or to Type 2 (see Pig 2).

5. Takagi assumed the presence of two emission centers of
m-mesons in the center-of-mass system of colliding nucleons.
This assumpbion, however, has not proved to be correct, and
syrther thorough jnvestigations are therefore required. L//

CIA-RDP86-00513R001754720016-8"
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Investigations of the Kazakhstan Scientists on S0V
Cosmic Rays

o

The Institut yadernoy fiziki Akademii nauk ¥azmakaskowy 35R
(Institute of MNuclear Physics of the Academy of Sciances of
the ¥azakh SSR) begnn inveatigntions on thn direct energy
determination of primary particlexs with the mcthod vhich is
nnw being develored in the HGU/%oskovskiy gosndnrstvnnnyy
aniversitet (lloscow State University). At present, efforts

are particularly devoted to the jetermination of the role
played by the unsteady particles in the formation of

showers. In conclusion, the hovne is expressed that it may be
possible also in the future to work in close contact with

the scientists working on the same problems at the Pizicheskiy
institut im. P. 4. Lebedeva (Physics Institute imeni D, .
Lebedev), Institut atomnoy energii fkademii nauk S33%
(Institute of Atomic Energy of the AS U33R), the loscow
University, and other scientific centers, in which cogmic

rays are unier investigation. There are 2 figures. b///
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CHOKIN, Sh.Ch., otv.red.; BAZANOVA, N.U.,

red,; POKROVSKIY, s.N., red.; POLOSUKHIN,
AP., red.;“_J?_A;KIBAYEV, Zh,S., red.; ASAINOV, M.A., red.; POGOZHEV,

4.S., red.; SEMENOV, M.K., red.; PROKHOROY, v.P., tekha.red.

SATPAYEV, K,I., glavnyy red.;
red.; BEKTUROV, A.B.,

[Science in Soviet Kazakhstan, 1920-1960] Nauka Sovetskogo
Kozakhstana, 1920-1960, Alma-Ats, 1960. 688 p.
{MIRA 13:12)

1. Aksdemiya nasuk Kazakhskoy SSR, Alma-Ata.
(Kazakhstan-—Science)
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s/70}/6o/oo5/ooo/oo3/o15

B117/B102
AUTEOES: Boos, E. Ge»

A survey of methods for estimating the enersy and the
inelasticity coefficient in meson showers produced by
cosmic rays

Akademiye nauk Kazakhskoy SSR. Institut yadernoy fiziki.
Trudy. Ve 33 1960. vzaimodeystviye vysokoenergichnykh
chastits s atomnyni yadrami, 46-63

pux?: This survey analyzes various recent methods foT estimating the
energy of shower-producing particles, which are based on angular
distribution measurements of secondary particles. L. D. Landau, A I
ilikishov, and I. L. Rozental' are mentioned. There are 4 figures;

5 tables, and 35 references: 16 Soviet-bloc and 19 non-Soviet-bloc. The
four references to Bnglish-language puhlications read as follows: B.
pdwards, Je Losty, D-. H. Perkins, ¥ . Pinkau, and I. Reinnholds, hil. Mag.
3, 237, 1958; ¢. Powell, Report delivered at the Geneve conference on the
Peaceful Use of Atomic Energy, Geneva, 1958; Camerini, Fosler P. H. et al.
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s/707/60/003/000/003/013
A survey of methods for ... B117/B102

Phil. Mag. 41, 413, 1950; V. D. Hupper et al. Phys. Rev. 84, 457, 1951,
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S/058/61/OOO/010/011/100

? 1?/0 ACO1/A101
AUTHORS: Boos, E.G., Takibayev, Zh.S.
TITLE: Estimate of the energy (E ;>5x1010 ev) of primary particles from

angular and energy distributions of secondary shower particles

PERICDICAL: Referativnyy shurnal ;Fizika, no.10, 1961, 95, abstract 108492 ("Tr.
Mezhdunar. konferentsii po kosmich. lucham, 1959, V. 1", Moscow,
AN SSSR, 1960, 76 - 86)

and fraction of energy K convey these particles in the center-of-mass Sys3-

+em are estimated by the method based on using transverse momentum of shower

particles, A corr=lation between quantities K, Zf', n_. and c 18 studied with-

<n the framework of this method. The energy spectrum of the shower-producing

component 1is taken into account in estimating the value of 118. It is shown .
isc

+ha+ in all theories and models of .multiple meson productlio ussed in the

TEXT: The Lorentz-factoregrc, mean energy Zii of the produced particles ’///
to

rnresent article, in which primary nucleons are not separated from the emitting

vclumesg, the form oflt-qk relation does not correspond to that observed in ex-

perimentis. .
lAbstr?cter's note: Complete translation]
/1

rard 1

L.. Dorman

APP :
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3,/058,/61 /000,/010/010/100

27001 /A101 '
3,24/0 / i
AUTHORS ¢ vinitskiy, A.Kh., Golyak, I.G.JTakibayev, Zh.S., Chasnikov, I.Ya,
TITLE: Investigation of energy spectrum of particles produced in high-

energy nuclear interactions

PERICDICAL: Referativnyy zhurnal .Fizika, ;no.10, 1961, 95, abstract 10B491 ("Tr.
Mezhdunar. konferentsii po kxosmich lucham, 1959, V. 1", Moscow,
AN SSSR, 1960, 61 - 70)

B The authors investigated showers in which the energy of produced

1oles was determined by measuring multiple Coulomb scattering or, in rare

z2s, by measuring relative scattering of closely flowing particles, In the

-ase of two shewers (2 + 16 p and 2 + 14 n), the spectra of Y -quanta, being fg !
cay products of Tf °-mesons, were obtained; +the energies o _quanta were i

ermir=d on the hasis of analysis of electron-positron palrs produced by them.

Tne expsrimental data obtained in this way are compared with spectra of ’oﬂ-quanta

failowling from varlous versions of the theory of multiple meson production.

h 3
L*é

a
{Acz-racter's note: Complete translation) L. Dorman

card 1/1

A "
PPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720016-8"



AFPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720016-8

e o

S b S LS s S

s/7o7»6o/003/ooo/005/o13
B125/B102

TN
Boos, Bs G, Takibayev, Zh. S.

Transverse momentum distribution of mesons in high-energy

showers

35R. Institut yedernoy fiziki.

ikademiya nauk wazakhskoy
koenergichnykh chastits

Prudy. v. 3, 1960. Vzaimodeystviye vyso
s atomnymi yadrami, 69-99
TEXT: The present paper gives o systematic classificetion of the transverse
qomenta following from various theories of multiple meson oroduction at
high energies and from various phenomenological schemes. According to the
hydrodynamic theory of L. D. Landau (Izv. AN SSSR, seriya fiz., 11, 51,
1953), the formulas

PR i R
. exp[—-—-—é-+—3‘}’ L’—)C‘][I—f-exp(—?),)i’

i (3)1

K
——'f—[;:'{, {1 +e.xP - 21))1 )
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L i —_—_—
exp[—-s—'+ijl3—}.3]

e I+ exp(—2))

Y
: 3
HY Y }

’*l; (4)

and Fig. 1 hold for the meson distribution on transverse momenta. ! and i

are the nucleon and pion masses respectively. The law of the conservation

of momentum is satisfied neither by the Fermi theory nor by Leandau's J/
hydrodynamic theory, as practically all values of the inelasticity o
coefficient disagree with experimental data: The part of mesons with large
transverse momenta is considerably larger than it is in reelity. According

to the Fermi theory, the distribution

dN _'I"Pﬂ.-Hl ) L dy B
Ndp, ™~ a-f(p) j‘( Y7y y ) : v (7)
2 Sl= ’-{Mr>[—~—‘/"_i;'“_T '(l—pw)J-—l}
o Y, _[l+e?, 14 )
e 6=2413 u f () = [_pl_?.lnl__‘f _ -;]-
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shown in Fig. 2 for Yo T 10 and for various values of t:he inelasticity

coefficient, is found at high energies and not as predicted (3) and (4.
The Fermi theory (taking into account the conservation of moamentum) and

the Landau theory give correctly the anisotropy of the angular distribution
aof mesons produced in high-energy nucleon-nucleon collisions. Put toth theories
probably zive a much too hard energy distribution of the mesons produced
and hence incorrect transverse momentum distributions. W¥ith the Boge
distribution of pions, a transverse momentum distribution is obtained
which depends on the critical temperature (Tcrit at which the system

begins to disintegrate)., On the condition of monoenergetic mesons in the
center of mass system, the distribution

i
n—

an p,° 2P
w@:=mw+4y(~ L) G 0SPi<P0 (11)

ﬁ, - P

holds, where P, is the momentum of mesons in the center of mass system.

For a Heisenberg spectrum
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v p ) o b L
Ndp, = (pa+1p ‘ TRETL 1,(3)-dp.. (14)
h .

holds in the case of anisotropic angular distribution. The experimenteal
data can by no means be accounted for by monoenergetic or isotropic meson
distributions (n = 0) in the center of mpss aystem. Heisenterg's ideas on
the magnitude of transverse momenta are confirmed experimentally. In the
cage of n>10, the angular anlsotropy is too sharp and does not

correspond to the experimental distribution. There are 6 figures, 1 tabie,
and 27 references: 10 Soviet and 17 non-Soviet. The two references to
Inglish-language publications read as follows: V. D. Hopper, S. Biswas,

J. B. Darby, Phys. Rev., 84, 457, 1957; B. Edwards, F. Losty,

D. H. Perkins, K. Pinkau, and 7. Reynolds, Phil. Mag. 3, 237, 1958.
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AUTHCORS: Takibavey, L 3,, Vinitskiy, A ¥h., Zaytsev, K. G.
TITLE: anolysis of high-cnelyy auclear interaction
Sl Wioeiomd o neak Kazakhekoy 55K, Institubl jadernoy fieind.
Prudy. v. 2 1ot Venimodoyutviye vysokocnurgichnykh chastits
2 abtomnymi yadrami, 1060-10%
THET:  The present paper desecribes a cosmic-ray shower at an altitude of
50 to 3% km found during a 90 hours' exposure in a stack of 40 films of
type ¥ (R) and consisting of 61 minimally ionized tracks. It passed
tnrough 36 emulsion fiims and an aluminum sheet 0.5 mm thick. The charged )
shower particles sroduced at primary interaction form nine seconéary P
: . v . rd
interactions. The distunce R between the stack and the point of inter- tr

sction of all tracks with the original track was determined frecm the

Se

devizition of all secondaTry tracks relative to the primaTy track, measured
in the first plate. Ilost tracks correspond to a distance of 20 to 30 nm.
R=25*%%5nmm if all originate fron charged particles produced in the

P

rimary collision. Using the formula
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3

neident nucleon in the center of mass syastell was

from the angular distribution of e
interactiocn. Gi is the angle o
of tha i-th particle and the shower axis in the
’ imary particle nergy determined by different
conditions ia: i) ;. = J24 and
o RS
nd o = 0.76'1OJ Bev, raspectively, whnen

b3

). = 440
{c

ct

ively when using %51 and 73 tracxs passing

\ . -
i ’ f i ne inelascicity
through the first plate. The values of ¢, and of tn las
e

calculated for 26 particles from the anguiar distribu-

()
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mothod dnveloped by the authory. At constant trangverse

Lion by o

memen tum ¥, they were Found Lo be: at Po= 1 pcy I je and 3 wc, Vv = 254,
o sectively. and & = 0.019; 0.0%24 and 0.043, raespectiveiy
@g at P = 1 Je; 2 WG and 3 pe Do s 18€; 239 and 2;4.
X = 0.054; 0.08% and 0.118, respe ct‘vel . The values
. 0.10-0.02 found by the mebhod of H. Huzita (Fuove
957) aoree with resulits obtained by B. Edvards et al.,
9358). The angular distribution foun id in ths first
tnod of coordinates shows a tetter coincidence witn the -

senbers distribution than with the monoensrgetic isctrogpic -
The angular distribution of particles produced at seo recondary
internction is isobtropic at average energirs of ~5 Bev, already less
c at ~AQ0 Bev and acre°s better al some hundred Bev xﬁth

¢ distribution. There are 6 figures, 1 table, and 5 references:
nen-Sovict. The two references to English-language
a

G as follows: Gastagnoli, G. Cortini, Franzinetti,
a4 D. Moreno, Nuovo Cimento, 10, 1539, 19523; 3. ndvards.
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AUTHORS: Chasnikov, I.Ya., Takibayevs Zh.S., Tursunov, R.A.
and SharapoVv, K.V

TITLE: Measurement of Multiple Scattering on the Tracks of

~ 10 GeV Protons/7
PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No.5, pp-15-19
TEXT: A large number of papers have been published on the /

multiple scattering of charged particles in nuclear emulsions
(Refs-1-10 and others) in which it is concluded that micro-
distortions of the emulsion give rise to spurious scattering. These
local distortions are a serious problem in hizh-accuracy worke
Other sources of spurious scattering, such as stage noise, thermal
noise etc. can now be adequately allowed for su that the local
distortion is a residual effect still to be overcome: The present
authors have measured the multiple scattering in MK@W\-P {NIKFI—R)Q@
emulsions 450 P thick using the MBU -8 m (MBI-8 mz_émicroscope° The
10 GeV synchrophasotron of the Joint Institute for Nuclear Studies
was used as the source of the protons. The total length of tracks
examined was 2.8 m and the mean length per track was 5 cm. The
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following methods were used to analyse the data obtained. The

second difference D can be written down in the form

52 - 52 + 0 (1)
k
where ﬁk is the_7gntribution due to Coulomb scattering and is
equal to 1.7h xt3/2/pV, where P is the momentum, V is the
velocity, K is the scattering constént and n 1is the contribution

due to spurious scatteringe. When Dksg 4n, the quantity n can be

excluded by various methods, for example, by taking higher
differences (RefolO)° The spurious scattering mn can be looked
upon as consisting of two parts, one of which depends on the cell
size and the other does not. The latter can always be subtracted
from the measured D in which case Eq. (1) can be re-written in the
form

pe = (1.74 K/Pv)zt3 . a’t? (2)
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Measurement of Multiple Scattering on the Tr
Protons
Oon the other hand, the method of three maltiple cells described

by ChasnikoV ot al, (Ref.8) gives
-g-2 =k 1/2
DlDQ ~ D2 =
D, = ———— (3)
K L22 B2 -2
64D; + Djy - 16D}
where ﬁl’ 69 and 5& are the mean second differences for cells in
the ratio 1:2:%. 1f one takes jnto account the fact that the
scattering constant K depends on the cell size, the numbers 6t and\
68 and 16.%8. The spurious

hould be replaced by
can be independently determined and excluded by

for example, third, fourth etc. differ-
es also exclude systematic distortions.
the dependence of the higher

16 in Eq.(3) s
scattering n
using higher differences,
ences. The higher differenc
ChasnikoV (Ref,lO) has also shown that
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on D and n 18
X

differences
_ 2 5, 1/2
n = 0,5222(21)III - 302) , (5)
2 _1v2 _ 2 1/2
e n = 0.2(90%" - N L B (6)
- . .2 — 2 1/2 )
Dy = 0,k264(10D7 - 3DIII ) , (5°)
L U 1y2. 1/2
Dy = (2°3DIII - 008DIV ) / (67)

D can be found from Eqs.(5') oT (6') only 1in the cas%Iof gondy
11 §tatistical fluctuations in D or D ~

statistics: gince sma

have a strong effect on DKn As the order of the difference

the contribution ttering to this

given cell It is. therefore.
aid of the

due to spurious sca

will also increase,
spurious scattering with the

increases;
difference for Aa
desirable to det

card 4/8
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higher order differences. The spurious scattering cannot be
determined when the statistical error Z}D ~/ n. When

£§Dst> rf> Dy the energy cannot be deterﬁ{ﬁza at all. The best

results for the energy when ZSDSt ~ n are obtained when the
scattering 1s measured using the optimum cell size t

ChasnikoV (Ref.lo) has described a method for determinggg to £ from
the experimentally determined tmin for which b/t 1is a mingmum;

The quantity tO't depends on the length of the track R and Cx
toin in the folgowing way: 52X

. 2T es

2(2-X) 2(2-X)

t .
opt
where t s bt and R are in units of 100 ¥ According to the
opt min

measurements carried out by the Eyesgyg authors and also other data
x { 1. Wnen X = 0.5+ topt - R/ P40 with this value of X
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o to' where to is the cell size corresponding to DK = N,

It should be noted that tmin is not always equal to to’ since the
spurious scattering index X may not be the same for different
emulsionso. In finding tO it is convenient to use the ratios

e = EIII/ﬁ and q = I‘)Iv/f)° When Dg = ™ e = 1.55 and 4 = 2.8.

Ho wever, in the presence o{ syiiimatic distortions of tracks it is
oIV 5

petter to use the ratio or the equivalent ratio q/@.
which is less dependent on systematic errors. The following table
gives the mean values of the second differences for different cells
and also the values of P and 4 obtained in the present work.

D,p Number of second gifferences/ e q
degree of lapping
1.75

over
c.5 0.221 Lobb/1 ¥ 3.
0.33” "—‘ - - 10 30
0 1, hh 2,
1.18 1,
1,12 1.
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The following table gives the values of PV determined by differ-
ent methods (in GeV)

t ,mm 2 3 L 5 6
0.5 2.5 1.8 1.6 11.9+2.k% -
1 b.7 3.5 3 9,36+ 0.67 9.8+2.0
2 7.7 6.5 6 8,98+0.90 10,7+1.0 v
b g.8 9.1 8.7 - 9.82+0.63 '
8 8.6 9.3 9.1 - 9.96+1.5 71
/'——// \

The first, third and fourth columns give the values of PV without
allowing for spurious scattering and bafed on second, third and

fourth differences,respectively, with DK assumed equal to
D, 5III/QK, ﬁIV/qK, Columns 5 and 6 give the values obtained by
Card 7/8
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Measurement of Multiple Sc

Protons

the multiple cell method and with the aid of Eq.(6'). It was found
that in the emulsion used bY the present authors the spurious
scattering n follows the power law n = 0.08 t7° 7 It is thus
found that provided the spurious scattering 1is allowed for, the
energy of charged particles can be determined by the multiple
scattering method in the region of 10 GeV. At this energy the

snurious scattering is negligible for a cell size of t = b mm.
Ac snowledgments are made to V. I. Veksler and M

,I,Podgoretski
for supplying the nuclear emulsions irradiatec with protons
obtained from the aboVv

e machine. There are 2 figures, k tables
and 11 references: 3 Soviet, 1 German an

d 7 English.
Institut yadernoy fiziki AN KazSSR (Institute of

ASSOCIATION H
Nuclear Physics, AS, KazSSR)

SUBMITTED: July 1k, 1959
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AUTHOR: Takibayev; Zh.S., Academician of the AS Kazakhskaya 3SR
e, A
TITLE: The Fusion Reaction During Mutual Collisions of Light Nuclei

-

PERIODICAL: Vestnik akademii nauk Kazakhskoy SSR, 1960,No- 7, pp- 33 - 38

TEXT: The author describes some variants of a magnetic trapping ves-
gel which, he suggests, may be of use in studying the fusion reaction of
light nuclei (deuterons; tritons, etc.) when they mubtually collide. Such &
vessel, in which the density of the reacting particles increases rapidly
with %time, would be suitable for carrying out controlled fusion of lightel-
ements with a large gain in energy. The vessel consists of a toroidal cham-
ber in which, for the sake of argument; & magnetic field of equal intensity
at all points 1is present. Phe two beams of 1ight nuclei, accelerated to an
equal energy, 8re directed against each other, and the spatial charge in anpy
gsection of the toroid neutralized by a third beam, the density of the cur-
rents of the negatively charged particles being roughly equal. The author
examines the equations for the movement of particles in the toroidal magnet-
ic chamber and shows that the particles will drift due to twisting of the 1/1/’
1ines of force of the magnetic field and to the inhomogeneity of the magnet-
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The Fusion Reaction During Mutual Collisions of Light Nuclei

jc field within the toroid, and that the absolute speed of the particles
varies little. To reduce drift of the particles, he suggests the use of a
magnetic field of variable sign,; which varies along the toroid; this may
well be of use for plasma also. The use of magnetic mirrors (formed, e-g-.
by spiral currents) to reduce drift is not considered promising. Other
variants discussed consist in the use of a transverse magnetic field and
powerful focusing by magnetic lenses, and the system of particles which
ncatch each other up". In this method the deuterons and tritons are intro.-
duced into the transverse magnetic field in such a way that they move along

the same orbit. There are 5 diagrams and 2 Soviet references. Lf//’

Card 2/2

EipEarens

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720016-8"



"APPROVED FOR RELEASE: 07/13/2001

e T T BT

CIA-RDP86-00513R001754720016-8

_:/:’_ /. ¥ I
1UTHOR Takibayev, Zh. 9.
TITLE - A Pnasible Effect of tre

Interactions

PERIZDICAL:

vel, 38. Ne. Z;

TEXT:

distributien of shower particles and their

5/0567%87538/02/45/05‘

BO06/BO14

Nucleon Structure in High-energy

Zhurnal eksperimentalinoy 1 teora*ticheskoy fiziki, 1960,
pp. 633 - 634

The clarification of the relationship between the angular

energy spestra and/or the

distributicn of Lorsntz-invariant tranaverse momenta makes it possible to

study the nucleon strusture,

Editor" veports on investigations oI the relationship
ghower particles and
1 ghows this distribution of momentum

tropy of angular di1atribution of
ponents p, of their momenta. Fig.
componenti for four different showeTsa: 2
3 + 39p (Refs. 1,

higher than 1.% m“eu Fig. 2
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the transgverse com-
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5, €Y, Only in the case ~f the third shower p, Wwas not

shows tne integral angular distribdution of the pﬁV/
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A Possible Effect of the Nucleon Structure in S/OSGfg%7638/02/45/061
High-energy Interactlons BO06/B0O14

s, The angular distribution of 3 + 39p is almost

and 2 + 14n., A comparison of the resulting date
indicates that in the s2 of anieotropi: angular distribution the values
of p, are mainly »f the order of m s and that P, often exceeds m < in the

cuse of low anisctrapy (2 » 6p. 2 + 14n, 3 + 39p). From this the authors
conzlude that in the lattsr case the production of heavy mesons is to be
expected, whersas v the cas2 of strongly aniscotrzpic angular distribution
only prons will be produced, This relationship between the anisotropy of

angular distribuetion and the distribution of the momentum transverse
components was Uound o e¥isi in showers induced by 10-Bev protens f{rom

the proten-synchroivon of ths Ob“yedinennyy institut yadernykh issledovaniv
{Joint Instituts of Nuclear Research). There are 2 figures and & rsfer- ‘-

Pl

ances: ¢ Soviet, 2 Italian, ! German., and ? American.

AS30CIATION: Institut yadeynoy fiziki Akademii nank Kazakhskoy SSR
{Inetitnie of Nuclear Physics of the Acsdamy of Scisnces of

 the Haszaknokava SSR)
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Distribution of the Transverse Momentum of S/OEq/60'058;534 [EREORR VY ¥:
Shower Particles in Jets B0O06,/B05S

A direct comparison with the experimental angular distribution in the

¢ m. 8. shows that even in this system the experimenta}l angular distribu-

tion 1s cons:derably less anisotropic., This discrepancy does not cccur it

one assunres that the energy spectrum of the mesons produced is similar to

the specirum following from the Heisenberg theory (Ref. 1). (2) The hydro-
dynamic theory by L. D. Landau (Ref . 11) leads to a distribution of the

Py . which appears to be shifted into the region of high values of the L>(

transverse momenta; this is the consequence of an extremely hard energy
spectrum of the mssons produced, such as is predicted by this theory. In
a more exact variant of this theory as well as in the homogeneous variant
(Refs. 14, 12) the distribution of the transverse momenta coincides with
that obtained experimentally. (3) The Fermi theory (Ref. 15) in thermo-
dynamic approximation does not lead to transverse momentum distributions
agreeing with the experiment. (4) The transverse momentum distribution
following from the Heisenberg theory (Refs. 1,10) agrees satisfactorily
with the experiment. The energy spectrum of the produced particies
resulting from this theory has been experimentally verified (Refs. 2 9}
The angular distribution does not follow immediately from the theory, bu:
it was qualitatively described by Heisenberg, who proceeded from the
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these reépresentations in Ref. 10 have Teépeatedly been experimeningly
verified. (5) It is shown by analysis that the distribution of tn¢ irans-
verse momentumnm amounts may be satisfactorily described both by tne hwdre -

dynamic theory and by Heisenberg!
cbserved distribution gives re
I. 1. Pomeranchuk,

the two theories.
Chernavskiyg G. A. Miiekhin,

and I. L. Rozental' are mentioned. There are 8 figures and 25 references:
9 Soviet, 7 Ital;an, 4 German, 3 US, 7 Swiss, angd 1 British,
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AUTHORS: Ta! ’ . S, Acuademician of the Knzakhskaya S8R,
C Tag hel S
) Tand Chasnikov; 1. Ya.

H

TITLE: An Analysis of Some Inslastic p-n Interactions at an Energy
9 Bev \\

PERIODICAL: Doklady Aradem1i nauk SSSR. 1960, Vol 35, No. 3 pp ST'-372
TEXT: In an smulsion piie - HAKEN-P (NIKFT- R) emuqu exposed 1in

the pro%on synchrotron of the Ob"yedinennyy institut dezlynh
ijsslsdovaniy (Joint 11 Institute of Nuclear Rcsearrh\ :ume events of inelastic \
p-n interaction were = d:scovered. out of 72 Tecorded events with three- -
pronged stars 22 were found where the conmplete sdentification of all
secondary charged particles was possible Ionization measurements and

auitiple Coulomb &o atterings were used to identify these parvicle The
authors conclude from the studies of the angular d1°*ribut*o" of the

« mesons and the protons that the jmmetrlu angular distritutio
{meusured te a=20535 %0 24) of Lh“ forward scattered seconiary
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AUTHORS: Takibayev, Zh. S., Loktionov, A, A., San'ko, Shakhova, Ts. I.

TITLE: Analysis of. angular distribution of thin tracks of showers produced
by particles with energies of > 101! ev

PERIODICAL: Referativnyy zhurnal. Fizika, no. 10, 1961, 95, abstract 10B490
("Tr. Mezhdunar, konferentsii po kosmich. lucham, 1959, v. 1",
Moscow, AN SSSR, 1960, 51-60)

TEXT: The authors investigated the angular distribution of thin tracks of
showers produced by cosmic ray particles with energies exceeding 101l ev. in the
stratosphere. Characteristics of showers in the energy ranges 1011 ev < E <10

ev and E > 1012ev are compared with various theoretical concepts, To explain a
number of peculiarities in angular distribution (e.g., occurrence in some showers

of distribution with two peaks), it 1s proposed to take into consideration the 6
role of produced particles (antinucleons, L -mesons) in generation of additional
particles at secondary collisions inside the target-nucleus, The angular distri-
bution of shower particles produced by multi-charged particles 1s also analyzed,

Card 1/2
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A case is described, 15 + 515 Z, produced by a silicon nucleus with energy
of ~ 600 Bev/nucleon.

L. Dorman

[Abstracter's note: Complete translation] ;6
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AUTHORS: -  San'ko, L. i., Takidayev, Zh. 5., Usik, P. - ‘

TITLE: Analysis of showers formed by high—energy cosmic-ray *

particles according to the model of excited nucleons
DERTODICAL:  Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v.41, -
no. 1(7), 1961, 139-145 ' . .

PEXT: High-energy interactions (B >1011ev) of cosmic-ray nucleons in

photographic emulsione are analyzed on the basis jof the excited-nucleon :
model. A particular-study is made of the angular distribution of . th

excited nucleons in the c.m.S. and its relationship to ,the angular dis-
tribution of tne secondary showex particles in the lab system, as well-
as their multiplicity ia the super-high energy range. Anelysis is made -
of showers with Nnﬁ.z and ns=56 produced by single-charged or uncharged _ }({.

. v

cosmic particles (nucleons) with' E >1O11ev'in the emulsion. 42 suck
showers were studied in all. The angular distribution of the excited.,
nucleons in the c.m.s. vas atrongly anisotropic, small angles of-emission :

Card 1/4
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Analysis of showers formed by ... B102/3214
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(25-30°) predominating; in many showers of smaller multiplicity, however, ;|
angles of emission of 70~ wexe reached. The experiéeptal resultg are :
compared with those obtained from the theory of peribheral interaction in
single-meson pole approximation. Since the multiplicities were small, it
was necessary to take the fluctuation of the particle numbers into account;
(cf. . I. Podgoretskiy et al. ZhETF, 29, 296, 1955). Further, the !
dependence of the form of angular distribution of shower particles on
their velocities of emission, and on the angle of emigsion of the excited
nucleons in the c.m.s. is studied, The comparison of experimental and ;
theoretical results has predominantly a qualitative character. The ;
calculations made by other authors according %o the theory of peripheric -
interaction (rased on the perturbation theory) in single-meson pole, 1
apuroximation gave for nucleon-nucleon interaction at 9 Bev and 200-300 Eev
good agreement with experiments, which shows that peripheric interaction |
at these energies plays an important role. In this approximation, the
square of the four-momentum of the intermediate pion is given by

2

B =1 —n +_______4T;+"211—m2 —écmﬁ’m X
) (5)

9 [(47;+nx;-—-m§ -—.—m"l‘ ‘/-. ;
/I'{c E
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from this one obtains for symmetric excitation of the nucleons (m1-m2dm):,

Bo=—1—m 42yt —2V =D —mYcos®. (5) .

The distribution kz(H) calculated according to this formula is shown fp
Fig. 6. 'This result is compared with the date of I. i, Dremin and D. S.
Chernavskiy. These workers had found that the total single-meson inter-
action cross sectlon g, W(E) at E~ 200 Bev agrees with experimental values

only when o , (r ) is a smooth function of 1 for K L(7p) and decreases '

rapidly nltn further increase of Vz In the case considered here 52 is
essentially larger than (Tu)?; so thls approximation cannot be used. The
results of the invesitigations described here may be summarized as follows:

The mass of the excited nucleons and the multiplicity of ithé generated

mesons depend on the direction of motion of the excited nucleons in the

c.m.s. The form of the angular distribution of the shower particles in’

the laboratory system depends on the velocity and direction of motion of )

the exgited nucleons ih the c.m.s. The transfer of four-momgntun on L
nucleon interaction is, in all cdses, large compared to (7u)¢. Therefore, j%
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+ if the really excited nucleons are centers of emission of the shower
mesons, and if the direction of their motion coincides with the cone axis, -
the excitation mechanism of the nucleons must deviate sirongly from'the
single-meson interaction. ii. I. Podgoretskiy is mentioned. There are 6
figures and 12 references: 6 Soviet-hloc and 6 non-Soviet-bloc.

ASSOCIATION: 1Institut yadernoy fiziki Akademii nauk Kazakhskoy SSR '
(Institute of Nuclear Physics of the Academy of Sciences S .
Kazakhskaya SSR) '

SUBLIITTED: December 26, 1960 . 1514
o F;‘;.G
P L
»
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. ' ! 7] 00" 7208 al
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KOBZEV, V.A.; LUKIN, Yu.T.; TAKIBAYEV, Zh.S.; TSADIKOVA, G.R.; SHALAGIMA,
Ye, Ve T T

Proton-proton interaction at an energy of ¢ Vev., Zhur.eksp.i
teor.fiz. 41 no.3:747-751 & 161, (MIRA 14:10)

1, Kazakhskiy gosudarstvennyy universitet. )
(Protons) (Collisions (Muelear physics))
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FEEET O

BOTVIN. V.A.\ TAKIBAYEV, Zh.S.; CHASNIKOV, I.Ya.; PAVLOVA, H.P.; BOOS, E.G.
LA 2.

Study of three-pointed stars resulting from inelastic pn~

interactions in a nuclear emulsion at an energy of 9 Bev.

Zhur,

eksp.i teor.fiz. 41 N0.4:9931002 0 ‘6l. (MIRA 14:10)

1, Institut yadernoy fiziki AN Kazakhskoy SSR.

(Photography, Particle track)

(Protons) (Neutrons )
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SUTECRS 3oos, 5.G., Talibayev, Zh.Se, Botvin, V..., Chasni-
kov, 1.Ya. and Paviova, N.r -
JIWLE: analysis of -nucleon {nteractions produced at an

cnercy of 1010 eV in nuclear photoemulsion

SJULCE: - omniya nauk Kazakhsizoy SSR. Institut yadernoy ,
sooqiii. Trudy. Ve 5. slma-aAta, 1962. Fizilta chastits f/
vysoliih cnergiy. Struktura yadra, 16-52

N Tae authors have develoned a nev method of £inding
LT characteristics of nuclear disintegrations
£ transversc

wmat is based on UMS - ~lculation of the distribution OL
sonentun 0f sLCOTCATY serticles; for all identifiable particles the
~othod ives closcs chrecnent o th experiment than other methods oI
sysroinatiod. The metnod permits an estinate of tne dependence of
the following choracteristics o obscrved multiplicity: a) the de-

£ ghe angular distribution of stower particles

sree of snisotropy ©O

7 e centcr-of-mags sysiem (Ci8) for a Lorentz-factor ( o) of

it et
b dc?gcases wi
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£ iacreasing multiplicity; for 3- and 8-Tay stars
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RO Lazarev, d.i., Lazareva, T.P. and Takibayev, Zn.S.

PREINSY;

A0} ultiply-charged particles from cosmic-ray stars

M:ademiya nauk Kazakhslkoy SSR. Institut yvadernoy
fizili. Trudy, v. 5. Alma-ita, 1962. Tizilka chastits
vysokilkh energiy. Struktura yvadra, 96-101

The authors studied multiply-charged particles
from cosmic ray stars produced in emulsions at a height
lm. The charge of a fragment that is stopped in the
pe found from the width of the last 150 of its t
41i narticles have an angular distribution that is
znd an energy spectrum that agrees well with that pre-
cvaporction theory, therefore most of the QLi parti-
probably evaporated from excited nuclei. The stable parti-
% = 3 and energy greater than €0 Mev have a strongly ani-
uler distribution (the ratio of the numbers, in the for-
" directions is 45/2) and an energy spectrum that cannot
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b s/707 62/005/000/012/014
np O D290/D308

CUTIGR

CITLE: + magnetic trap for colliding beams

SCUNCS: Aadeniya naulik Kazakhskoy SSit. institut yadernoy
£imild. Trudy, V. 3. Alma-aAta, 1962. Figika chastlts
vysokilh energiv. Struktura yadra, 147-156

A mhe author disCusses the possibility of ucing colli-
Cimcs beams O couterons and tritons +o initiate 2 self-sustaining
iclear fusion ~eaction, and suggests 2 method of confining the coli-
1iding beans by & suitable magnetic field configuration; he has &lso
subject in an ecarlier paper (Ref. 13: Takibayev, Zh.u.
i Kazssit, 7 (184), 33, 1960). The author estimates that
wor cenerated OY the fusion reactiol curing the collision of
.ccaleraced beoms would be 1 kwatt/cm® for the deuteron-deuteroi
ion and 200 watt/en” for the deuteron-triton reaction; he con-
1at the method could be used to initiate a self-sustaining
“e considered the collision of two 50 kev beamns znd the
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: ) S$/707/62/005/000/012/014
< nagnetic traop for colliding beams D290/D308

injection of a thire vear of eclectrons in order to necutralize the
srace charge, and gives the results of calculations of the motion
ol charged narticles in a toroidal magnetic field, He sugsests the
lge of a toroid that is divided into sections so that the axial nmag-
netic Ticld ig reversed in successive sections; in this wvay the ‘
ocens vould Le coufined znd tho particles would perform slow axial
oscillations; this wethod is shown to be superior to a figurc-of-

10t system. A supplementary field must be provided in order to
return gcattered particles into the beam and to inprove the focus-

ing of the beam; a suitable field can be produced if four conduc-

ors arc wound around the toroid and inclined at a small angle to
ts axis. There are 6 figures.
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5/045/8z2,028,/C03,/cC5,/ Lz
! B108/B|O
VU TIOR3 nob"ev, Y. A., Tsadikova, G. R., and
JITLum: doudbly-charged nigh-energy particles in proton-

uclear fission processes

S3R Izvestiya. Seriya fizicheskaya, v. 25,
S o J y

TUXT In ovder to find the origin of the high-energy fragments frem
wiclear Tission processes induced by cosmic rays, the authors
doutly-charged high-energy particles in stars caused by 9-Bev
photoemulsion. The traces of all 2=2 particles were identified
g to alphas with energies ranging from about 100 to abpout
Some of these sraces, however, may also pertain to He” nucleil
ificult to distinguish from alphas. There are 3 figures
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B125/B8108
: . N ., Takibayev, Zh. S..
AUTHORS - Boos, B. G., Botvin; V. A., Pavlova. ¥. P., al ayev, S..
Chasnikov, L. Ya.
i B y - n interaction in a nuclear
PITLE: Analysis of §-Bev proton-nucleon

smulsion

R . Vet . £ : '2
piICLICAL: Zhurnal ekscerimentall’noy 1 teoreticheskoy fiziki, v 4
N no. 1. 1962, 3 - 11

£ S b ned Jar %he

TU4T: A constant distribution of transverse momenta 18 azsu*iyJ T er

N ) - ) o 5 n b4 Iy oh che
":'“‘fpﬂ method of studying the dependence of angular and enerd; ch <
Cetics of proton i i ltiplicity. All showers ooserved

stics of proton-nucleon interaction on mulvlp / i :
et (q) type AW (NIKFI) emulsion irradiated with 9-Bev protons irod
g AR ANLAN Y i1 i > theit
the -Eo:oﬁ synch}otron of the 0IYal were cla551f1e@ accord:ng]zt 32; FL b
%“:'t""ci+y The transverse momenta of the séconcary partic i-ﬁ r2 con
multiTol vy : . - e ad denend onl:
siant over a wide range of primary particle energiés an e ' on ot
Drtall i< N m R S + yon cof

Vit ] aultinlicity and tarzet mass. The sxperinmental a1l
slightly on multipl £ , ( 2t N o

3 cximate y AN/ = cp. expl-5 /0 ! . %

. 1s satisfactorily approximated by QN,HAQJL 15 i B

L
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3. BOOS, V. V. VISKOV, L. I. DOFMAN, Ye. V..KOLOMEYETS, Zh. S. TAKIBA

or Mu-meson and nucleon compGi.cni

ca.culations of the integral multiplicity T
imaries obtained at the top of the

.roduction duet to the different energies of pri
. tmosphere with different zenith angles.

report submitted for the 8th Intl. Conf. on Cosmic Rays (IUPAP), Jaipur India,

2.1k Dec 1963
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[.fu.; SHAKHOVA, TS.I.; ANZON, Z.V.

TAKIBAYEV, Zh.5.; CHASNIKOV,

5 < G Ber
ed in inelastic pp-interactions at, 9 Bev,

Two-prong stars form >
ins iad iz. AN Kazakh, SSR 6:94-100 '63.
Trudy inst. dad. fiz. A TasE (MIFA 16:10)
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KOBZEV, V.A., TAKIBAYEV, Zh.S.; SHALAGINA, Ye.V.; SHTERN, G.H.

. . . N : s _
Analysis of hign-energy helium isctopes emitted in the inter

f protons witn photoemulsion nuclei, Trudy Inst. iad.
"R Kapakh, & ; 163, (MIRA 162:10)

acoi

fiz. AN Kazakh, SSR ©:133-139
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VINITSKIY, A.Kh.: GOLYAK, I.G.; FaVLOVA, N.P.; LUS'KIN, V.I.; TAKIBAYEV, Zh.S.

Inelastic ¢ -li-interactions at 7.5 Bev, Trudy Inst, iad, fiz,
AN Kazakh, SSR 6:144-159 '63, (MIRA 16:10)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720016-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720016-8

B T e W s S e e I e s L e e e R W)

TAKIBAYLEV, Zh.S., akademik
Results of the scientific work of agencies of the Department of
Physical and Mathematical Sciences in 1962 and future tasks,
Vest., AN Kazakh, SSR 19 no.4:52-57 Ap 1?63, (MIRA 16:5)
L ]

1. Akademik-sekretar! otdeleniya fisziko-matematicheskikh nauk

AN Kazakhskoy SSR.
(Academy of Sciences of the Kazakh S,S.R.)
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B102/B166

AUTHCRS: Vinitskiy, A« Khey Golyak, I. G-» Rus'kin, V. I«

iTakibayev,ﬂ?ﬁ; S.
TITLE: Interaction between 7.5-Bev 7~ mesons and aucleons, and
tneir analysis on the basis of pole graphs
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy £iziki, v. 44,

no. 2, 1963, 424-430

PEXY: Smulsion plates were exposed to the pion beanm from ihe
rosron wi e OIYal, and from the 2100 wi events recorded 2.C
aterucitions were selected and analyzed. Among thege there were
29, 11, 30 and 1 events of 2, 3, 41 2 6, 7, and S-pronjed SIars,
ively. A total of 323 particles were identified, 252 zions,
sons and 49 protons. The pion and proton angular and momentud
triputions were determined for the c¢.m.S. The pion angular dist

AL AN
N W -
]

a
O~
U ct e

Y

a is asymmetric with a forward peak and the agyametry decreases with
reasing multiplicity. The proion angular distribution has a bacrward
peak, but the agymmetry is independent of the multiplicity. Tne proton
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CHASNIKOV, I.Ya.; ANZON, 2.V.; TAK IBAYEV, Zh.S.; STREL'TSOV,
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s by the photograp ( ;6:9)
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1. Institut yadernoy f o torapy K track)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754720016-8"



"APPROVED .
TAPPROVED FOR RELEASE: 07/13/2001 __ CIA-RDPS-00513R001754720016-8

REFEEL B
.-t
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ATITTIORG : Vinitskiy, A. ¥n., Golyak, I. G., pus'kin, V. I.,
_EEEEEEEEXJ Th, S scademician AS KazSSR
TITLE: Iavestigntion into particle sroluction in inelastic

pion-nucleon interactions

PTRISDICAL: skaderiya nauk 635R. Dounlaly, V- 148, no. 4, 1963,
776128

et The production of piong, strange particles, and new rapidly :[/
Jecayin~ systems ig studied 1in inelastic interactions between 7.5-Bev
pions and the nucleons of a nuclearl emulsion. out of 2100 interactions
recorded, 200 were classified as inelastic pion-nucleon interactions; and
among the 323 purticles jdentified there were 2959 pions, 19 K-mesons, and
45 protons. The angular ligtributions of the secondary protons and pions
xas studied, as well as their momentun disirivutions, which have 2
maxima. The protons of the (wp) collisions have less energy than those
of the ™) collisions. The c¢.m.S. ¥ -meson energy fluctuates between

500 and 700 Wev. In 3 cases 2 K mesons were produced simultaneously in
inelostic (x) interactions, Thelr mass was approximately 1 3Bev

Card 1/3
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(lab-system). 4 resonance of the KK system is inferred from this Ffact.
The theoretical congiderution ig baged on the 5 Feynman graphs of the
figure. a 5 8

/148/004/011/025
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Investigation into particle
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N . . ' 2
Graphs a and d are congidered on 2 agsumptions, (1) dnnﬁt )=const.
3,

0
(2) dwn is obtained from the Breit-Wigner resonance formula for T = I = 1.

The graphs ,2,3 describe (n) interactions with exchange of quasiparticles
The graphe 6,1, and & supply the main contribution in the high-energy

peak in the proton momentum distribution at 1.4-1.6 Bev; this maximum can
be explained, the other one, at 0.4-0.6 Bev cannot be explained by a-..
There are two further possible explanations: (1) that the maximum is due
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ACCESSION NR: AP4049586 |
ov, N.L.; Dobrotin, N.A.; Zhdanov, G.B.; Takibayev, Zh.S. _ 5 .

jnvestigation of_nuclear interactions 2t energles from 1011utoé
-Union Conference on the Physics of Cosmic Rays held in Moscow

L 16013=65 EWT(m) DIAAP/SSD/AEDc(a)/AM/Esn(gs)/gsp(g) T
' 8/ 048/64/028/011/1741/1750 o

AUTHOR: Grigor

S, B

TITLE: Experimental
1013 ev /Report, All
4 to 10 Oct 1963/

Seriya fizicheskaya, v.28, no.1ll, 1964, 1741-1750

' SOURCE: AN SSSR. Izv.

;TOPIC'TAGS: cosmic rays, high‘energyVinteraction,,nuclear physiee,jnuolearvféa ti61

recent experimental work,

urring at very high energies.
1011,to 1013 eV range. It is notedAthat nuclear -

haracterized by very slow variation of their:

) with energy, which makes it imperative to en:

rily a general review of

_ ABSTRACT: The paper is prima
on nuclear processes ocC

_mainly by Soviet scientists,
C(ED M), specifically, in the
processes in this energy range are C

characteristics (cross section, etc.
compass a wide energy interval in order to discover trends and regularities. Men-—. .

tion is made of some theoretical evaluations as well as confirming or independent.
- experimental studies by means of pellicle stacks, lonization calorimeters, various ' ‘
counter and chamber arrays,and spark chambexs (the merits of the last axre stressed),
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aimed at determining gamma-ray spectra, jcle distribution, shower particle spec—.
tra, etc., The fire-ball model is discussed in connection with some of the briefly ;
described experimental results and theoretical hypqtheses.jMainly, only fragméntaryj

or general data are given. Among the experimental problems suggested for further

study in the immediate future are measurement of the inelasticity coefficient and -

: its variation in magnitude in nucleon~nucleon interactions, determination of the
variation of the inelasticity coefficient and interaction cross section with the

{ atomic number in nucleon-nucleus interactions, clarification of the role played by.:
the fire-ball mechanism in pucleon-nucleus and pion-nucleon interactions, determi-
“nation of the significance of the process of ‘pion production via decay of isobars

and comparison of neutral and charged pion production processes,‘determinationfofi

the relative importance of central collision processes interactions at different -
energies, and determination of the fraction of different strange particleS’created 0

at different primary particle energies.'It is hoped that solutions to some of these T
problems will be provided by the new cosmic ray research equipment now being in- v
stalled at mountain altitudes in the Soviet Union. These installations consist of i
large Wilson chambers in a magnetic field and several trays of ionization calorime-
ters. The largest installation of this type is now being constructed in the Georg-
ian SSR at an elevation of 2200 meters; this will be equipped with 2 x 2 meter Wil-""
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 ABSTRACT: .Analysis of contradictions arising frum a model for excited nucleons -
and a fire-ball model with experimental data on jets resulted in a model for: . -
‘{ntermediate resononssic and baryon pairs, - Certain characteristics of jets -
‘are discussed from the aspect of the formation of shower particles primcipally’ o
from intermediate pi-pi-interaction with single pion exchange, The experimental |
data considered covers & wide range of primary energies, - s I
Orig.art. has: 6 formilas and 3 graphs.
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ABSTRACT:; pBonding coefficients which are used to study variations -in cosmic "
\rays are computed on the basis of the character of an elementary event of the
:{nteraction of a primary nucleon with nuclei of atwospheric atoms in which -~
‘the spatial distribution of a nuclear cascade in the atmosphere is taken into’
.account. This problem was solved earlier in the one-dimensional approximation
:for a vertical flow of primary particles. In this article the angular spread
.of particles is considered, The. bonding coefficients are derived for the T
‘my-meson_cowponent, It is ame—=ed that a primary particle loses the same .
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primary track length of 2.927vmeters-(cqrxéspondingfto.a?méansf;gg
path 36.8 + 0.4 cm). From these, 1,035felaatic p—N'intéractionqﬁf
distribution of th

were selected. The e‘p-pjevents,with‘;QSpect E
‘to the number of prongs ia,id,agreément;with-hydrogen,bhbble cham-
per data. The mean number of dhargedfseCOndaryvpaxtiélesffrqm=pep;

' 2 and 4.5 + 0.2, respectively. -

and p-n interactions are 4.3 £ O.
Showers with asymmetric emission of charged particles in the CeM.5e
The distribution of the asymmetry of the

were also jnvestigated.
individual interactions can be explained by as
shower particles are deflected from symmetric
fashion. The dependence of the multiplicity on the type of target

nucleus is analyzed, and the experimental data are compared with

the predictions of variousvtheoretical mechanisms'for-ﬁhe inter- .
action between the nucleons and nuclei. It is shown that the best
agreement is obtaine

d with the cascade model calculations perfoxmed -
at OIYvaI. "The authors

suming that the
emission in random
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Research. The gtacks were irradi”ted:practically-simnltahebusly;;:;"?*~‘
in a 9 BeV proton beam in a direbtion-perpendicular to. the emul- 0
cks of electron-positron .
pairs and delta rays in a stack of 600 L I1ford G-5 emulsion irra-
diated by 17-BeV pions in the CERN accelerator are ‘also presented.
The ratio of the ionization on the plateau ‘of the ionization curve . T
the minimum coincides for the different_emulsions ' :
ts of experimental‘error. ‘The average value of this
tum dependence -

within the limi
ratio is 1.104 + 0.010. The observed ionization-momen

agrees with the curve calculated on the basis of the Sterﬁheimer‘

equation (Phys. Rev. V. ga, 851, 1952; g9, 1148, 1953: 91, 256, °
1 = 270 eV and Tg *+ 2 keV

1953; 103, 511, 1956), with parameters _
(x - jonization potential;, Tg —~ cutoff energy). Wphe authors ,
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